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NATIONAL BUREAU OF STANDARDS 


The National Bureau of Standards’ was established by an act of Congress March 3, 1901. 
The Bureau’s overall goal is to strengthen and advance the Nation’s science and technology 
and facilitate their effective application for public benefit. To this end, the Bureau conducts 
research and provides: (1) a basis for the Nation’s physical measurement system, (2) scientific 
and technological services for industry and government, (3) a technical basis for equity in trade, 
and (4) technical services to promote public safety. The Bureau consists of the Institute for 
Basic Standards, the Institute for Materials Research, the Institute for Applied Technology, 
the Institute for Computer Sciences and Technology, and the Office for Information Programs. 


THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the United 
States of a complete and consistent system of physical measurement; coordinates that system 
with measurement systems of other nations; and furnishes essential services leading to accurate 
and uniform physical measurements throughout the Nation’s scientific community, industry, 
and commerce. The Institute consists of a Center for Radiation Research, an Office of Meas- 
urement Services and the following divisions: 

Applied Mathematics — Electricity — Mechanics — Heat — Optical Physics — Nuclear 

Sciences 2 — Applied Radiation ” — Quantum Electronics * — Electromagnetics * — Time 

and Frequency * — Laboratory Astrophysics * — Cryogenics’. 


THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research leading to 
improved methods of measurement, standards, and data on the properties of well-characterized 
materials needed by industry, commerce, educational institutions, and Government, provides 
advisory and research services to other Government agencies; and develops, produces, and 
distributes standard reference materials. The Institute consists of the Office of Standard 
Reference Materials and the following divisions: 


Analytical Chemistry — Polymers — Metallurgy — Inorganic Materials — Reactor 
Radiation — Physical Chemistry. 


1 Headquarters and Laboratories at Gaithersburg, Maryland, unless otherwise noted; mailing address 
Washington, D.C. 20234. 

2 Part of the Center for Radiation Research. 

3 Located at Boulder, Colorado 80302. 


“Part of the Center for Building Technology. 


THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to promote 
the use of available technology and to facilitate technological innovation in industry and 
Government; cooperates with public and private organizations leading to the development of 
technological standards (including mandatory safety standards), codes and methods of test; 
and provides technical advice and services to Government agencies upon request. The Institute 
consists of a Center for Building Technology and the following divisions and offices: 


Engineering and Product Standards — Weights and Measures — Invention and Innova- 
tion — Product Evaluation Technology — Electronic Technology — Technical Analysis 
— Measurement Engineering — Structures, Materials, and Life Safety* — Building 
Environment ‘ — Technical Evaluation and Application‘ — Fire Technology. 


THE INSTITUTE FOR COMPUTER SCIENCES AND TECHNOLOGY conducts research 
and provides technical services designed to aid Government agencies in improving cost effec- 
tiveness in the conduct of their programs through the selection, acquisition, and effective 
utilization of automatic data processing equipment; and serves as the principal focus within 
the executive branch for the development of Federal standards for automatic data processing 
equipment, techniques, and computer languages. The Institute consists of the following 
divisions: 

Computer Services — Systems and Software — Computer Systems Engineering — Informa- 

tion Technology. 


THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination and 
accessibility of scientific information generated within NBS and other agencies of the Federal 
Government; promotes the development of the National Standard Reference Data System and ~ 
a system of information analysis centers dealing with the broader aspects of the National 
Measurement System; provides appropriate services to ensure that the NBS staff has optimum 
accessibility to the scientific information of the world. The Office consists of the following 
organizational units: 


Office of Standard Reference Data — Office of Information Activities — Office of Technical 
Publications — Library — Office of International Relations. 
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Library of Congress Catalog Card Number: 75-600088 


National Bureau of Standards Special Publication 416 - 1976 Edition 


(Supersedes NBS Special Publication 416, 1975 Edition) 


Nat. Bur. Stand. (U. S.), Spec. Publ. 416 1976 Edition, 41 pages (Jan. 1976) 
CODEN: XNBSAV 


U.S. GOVERNMENT PRINTING OFFICE 
WASHINGTON: 1976 


For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402 
(Order by SD Catalog No. C13.10:416 1976 Edition). Price $1.00 
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Attacking the Fire Problem — 
A Plan for Action 
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Goals 
Tools to Reduce Fire Losses by 50% 
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Abstract 


The mission of the Center for Fire Research is to insure the 
development of the technical base for the standards and specifi- 
cations needed in support of the National goal to reduce fire 
losses by 50% over the next generation. A systems approach to 
accomplish this mission is described. The Center consists of four 
basic programs in the area of Fire Science and five applied re- 
search programs in the area of Fire Safety Engineering. Each 
applied program addresses an aspect of the Fire Problem, using 
fundamental information supplied by the basic research func- 
tion. Active participation by staff members in voluntary 
standards organizations is the principal means of making this 
technology available for codes and standards needed to reduce 
the Nation’s fire loss. 


Key words: Building design; consumer protection; fire control; 
fire detection; fire research; fire spread; flammability. 
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While the urgency of the Fire Problem cannot be under- 
stated, its scope and complexity require that we take a sophis- 
ticated systems approach comprised of a balanced attack 
along a broad front of fire research. The following pages out~” 
line that approach and constitute a blueprint for action for 
the NBS Center for Fire Research. 
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Objectives: to characterize fire hazards as part of the formu- 
lation of fire research goals...to guide test method develop- 
ment for codes and standards...to develop probabilistic 
models for more quantitative hazard characterization...to 
provide a central repository for fire research literature and to 
provide technical information services for the CFR staff and 
the fire community. 
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tives: to provide increased understanding of the chemi- 
cal processes which are of importance in the development 
and control of unwanted fires: kinetics and thermodynamics 
of combustion; pyrolysis; ignition; fire retardation; flame 
processes; flame inhibition; flame spread; generation of com- 
bustible products; and extinguishment. 
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Objectives: to define the smoke and toxicity hazards due to 
combustion products and to recommend practical rnethods 
for their measurement and control. 
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Objectives: to analyze ignition, fire spread, and hot gas circu- 
jation...to determine the dominant controlling mechanisms 
of fire phenomena, and to relate them to fire hazard test 
results...to characterize smoke aerosols...to relate smoke 
properties to fire behavior...to determine the dominant 
factors controlling smoldering combustion. 
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Program for 
<= Fire Prevention 
e Products 


Objectives: to develop and recommend standards or other 
regulations to control fire safety aspects of consumer pro- 
ducts, particularly in support of the Consumer Product 


Safety Commission. 
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Program for 
Fire Control 
° Furnishings 


LS 


Objectives: to characterize the fire hazards of interior fur- 
nishing and to develop test methods for their control. 
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Program for 
¢Fire Control 


Construction 
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Objectives: to study the flammability characteristics and fire 
performance of construction materials and assemblies...to 
develop test methods for various building components...to 
develop models to predict the course of fire in buildings. 
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Program for 
Fire Detection 
and Control 
Systems 


Objectives: to develop performance criteria for residential 
smoke detection devices and systems...to develop design re- 
quirements for the use of automatic fire suppression systems 
for life safety...to develop methods and criteria for the 
control of smoke movement in buildings. 
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Program for 
Design Concepts 


Objectives: to synthesize and integrate research results into 
total design concepts for fire safety in buildings and other 
structures. 
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Attacking 


the Fire 
Problem 


Center for 
Fire Research 


The technical output of the Center for Fire Research must 
enter the general community to be effective. Standards are 
the principal mechanism for moving from the laboratory to 
the public. Thus, cooperation between technical staff and 
standards-making organizations is essential to insure the 
wide application of our research. A list of technical com- 
mittee appointments is given in Appendix B. 
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APPENDIX B 


Staff Participation in Voluntary Standards Organizations 


American Society for Testing and Materials (ASTM) 


D-13 Textiles J. Winger 
SC D13.52 Textile Flammability J. Winger 
SC D13.52.01 Ad Hoc on Heat Transfer Measurements J. Krasny 
D-20 Plastics L. Breden 
SC D20.30 Thermal Properties L. Breden 
E-5 Fire Tests of Materials and Construction I. Benjamin, Vice Chairman 
A. Robertson 
D. Gross - Alt. 
L. Issen - Alt. 
SC ES.01 Construction Assemblies I. Benjamin 
TG Restraint Floors and Beams A. Robertson 
TG Alternatives D. Gross 
SC E5.02 Smoke and Combustion Products A. Robertson 
D. Gross 
TG Smoke Measurements D. Gross 
TG Heat Release Rate Methods W. Parker 
A. Robertson 
SC E5.03 Protection of Openings 
TG Furnace Standardization D. Gross 
SC ES.04 Surface Burning A. Robertson 
D. Gross - Alt. 
TG Flammability of Floor Coverings A. Robertson 
SC E5.05 Terminology D. Gross 
TG Noncombustibility D. Gross 
SC E5.10 Research A. Robertson 
I. Benjamin 
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Combustion Measurements 
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Coordinating Research Council 
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Federal Construction Council/Buildin Research Advisory Board (FCC/BRAB 
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Underwriters’ Laboratories (UL 


Fire Council H. Nelson 
Ad Hoc Standards Development R. Custer 
Records Protection H. Nelson 
Building Construction H. Nelson 
Systems Concepts Fire Protection in Structures H. Nelson 
Rapid Rail Transit S. Davis 
Fire Hazards in O7 Enriched Atmospheres C. Huggett 


Society of Fire Protection Engineers (SFPE) 


Executive H. Nelson 
Measurement of Fire Phenomena H. Nelson 
Research J. Rockett 


American Association of Textile Chemists and Colorists (AATCC 


RA 82 Flammability and Fire Resistance J. Krasny 


American Concrete Institute (ACI 


Fire Resistance and Fire Protection Structures 216 L. Issen 


American Society of Civil Engineers (ASCE) 


Task Group on Fire Protection I. Benjamin 


Fire Safety Standards I. Benjamin 


American Society for Heating, Refrigeration, Airconditioning Engineers ASHRAE) 


TC 5.6 Fire and Smoke Safety F. Fung 


U.S. Coast Guard 


Safety of Life at Sea/ Fire Protection A. Robertson 
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Fire Control - Furnishings: 


A technique for measuring the smoke generation of thermoplastic 
materials in the NBS Smoke Density Chamber was developed. 


Fire Control - Construction: 


A comprehensive summary of fire endurance tests on walls con- 
taining plastic pipe for drain, waste, and vent plumbing systems was 
published. 


A report on the contribution of interior finish materials to fire buildup 
in a room was completed. 


Reduced scale and analytical modeling techniques for predicting fire 
growth in rooms were developed and tested. 


The Potential Heat Test Method was adopted, by reference, in the 
National Building Code and National Fire Protection Association 
Standard 220. 


The heat release rates of fire retardant treated wood products and foam 
plastics were investigated using the NBS heat release rate calorimeter. 


Fire Detection and Control Systems: 


The suggested performance standards for single-station smoke 
detectors were adopted and published as a proposed standard by 
Underwriters’ Laboratories, Inc. 


Studies of automatic sprinkler discharge patterns for corridor 
sprinkler systems were completed. 


Smoke movement and control were studied in five VA hospitals. 


Smoke control measures in two Federal high-rise office buildings were 
verified. 
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